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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the error 
correction capability in a decoder for parallel 
consecutive codes (turbo cods) in order to cope with 
an environment with a low S/N. 
SOLUTION: The decoder for parallel consecutive 
codes of this invention is provided with a soft output 
element decoding section 1 1 that receives a 
communication path organization series U, 
communication path redundant information series Y1 
and external likelihood information Le2 (u) and 
outputs soft output likelihood value L1 (u) and with a 
likelihood update processing section 15 that 
compares the preceding soft output likelihood value 
L2 (u) with this soft output likelihood value L1 (u) to 
selectively update succeeding external likelihood information Le1 (u). 
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mRrf^ta^mmmxti Lxmikxmffi&t&D-t* 
mm^xmmwLt at® Lx#iis\<omi&M*:8tm 

■ [«*«2] mm®m&fii&&m. anKsc-stim* . 
nRirmmxmmm^xti Lxw&xmmmzmt)-tz> 

mRvmmxmmmixD Lxm&JtBtmmziajj-rz 
mmmmm&i&mm&m tat®, l xmmm&®.&ffi 

mx. rrmmxmmm * xt> l x m&xmmm * m * -r & 

[f|3fc*7] u^tfi-**, 3<BfMUftfltttX?!U 



2 

**«*£tt«ea«»»«**Wiii s-ifcKLTMiea 

- 9 Wi*-M *) ft WMK*. 

a«K%fi1f «*W»0W*HH« #* At) LT»«t 

*ft»«iWEa«tt%ft«*»Wfc fcJfcRUtHTEa 

[0 0 0 1 1 

MMv^fA 

[0 0 0 21 

14, 5"*^ >m.m~&*>X&\oft&t:5-x.2>1fr%rt Lt 
E18S.y f ia9»4. &*o«>*-#flHH» ■ 

§10 1, 10 3 t, -fV^V-^lO 5it*x.tV> 

30 u traill 3 MWWHIl 0 1 £4 >9 

y-/<l 0 5 i:KA;£l$tt.&o 
[0 0 0 3] R*NHN»1 0 114, ■HHT3BMF* 

1 0 5(4, HttKKlftMHHbe? K*J8dSr— flO^ey 
f-^MtrjSffLtlli^Sl 0 3tc^mi-So 

s^-f-tf i o 3 (4, >f v * y -rsitfcafgp^-'fbkr ^ 

h *jf*f 4 ») flF^-ft LTTCfi e ^ h y 2 
40 £j§{±Sl-£ 0 10 1, 10 3 K«4, SffiW^. 

^4^*:ff-f-S (RSC: Recursive Systematic Convo 
lutional Encoder) ifimHSM^ btl2>„ 
[0 0 0 4] HI 9 K^1-*-=W§-2§!4, ffcffi^HSIffi 
-f-fl (Soft Output Decoder) 113, 1 1 7 t , -f > 
^y-/N*l 1 5i:, r"f >^'J-/<1 1 9i:, 11^3 

4, 3 6xtngi*i3e»i 2 1 t*mz.z> 0 &taij&mw. 

1 3 14, fflk\£-J hm^iju tc^I&i-sa«l^^ 
ffi«^?iJUi:, 5LSfeT-y Y&My 1 lcMl5i--&a«K% 
JfcflMWHWYl, SU f ^-a*JS««Le2<u) (l9J^{lt4 0 
50 t1-S) ^A7JL, h^JuOtfetfitJ^-KfitLl 
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(u) (®7sHtf) Zmn-tZo £©*ffl2j*ft*Ll(u)»:: 

it, a*e*K»a*is*o«giflE*fR*'»it-5>ti.Tv» 

[0 0 0 5] $fcffi*S*«-f"Sf 1 13I*SK, ft!**? 

nUXmmmLe2 (u) * ^SB*JS1f « (Lei (u) =L1 
(u)-U-Le2(u))Srffl*-t-*o -O^'J-Al l 5 It, # 
S&#Stit$ELel(u)£jIi£3l3 4 *ft L-TattlMUttfll « 

[0 0 0 6] 4lfciB;*JS?*a#SS 1 1 7 It, 4 > 9 'J - r 

U* tCiDx-T, iIJS#3 6*^LT5Sglf7 hmjnjy 2 
K#£.^*a«fi&%S«$Rir^'J Y 2tiA*Ut, 4 > 

9 ';-7'^i^7tftHi**s^lL2• (u) £&ffi-r.& t 
»-f >5"j-rs*L3t*kta***ttL2 , (u)ao f a«tta 

(Le2' (u) =L2' (u) - U ' -Lei' (u) ) £ £ ft L T t' W 

i 9tcinaii-^ 0 20 

[0 0 0 S9V->* \ 1 9 »i> 

i> 0 -r%t>*>, 4 >?>)-72tifznktiii}±mw,2' (u) 

&im«B:fcKtit*RLe2' (u) <0^*r/?'J- rMwjm 
#KRU ^m**JSfltL2(u)Sy r ^1-SI5**1««Le2(u) 

t LTtb^&o s^k. 2 i fi, tfctb** 

KffiL2(u)£S*lJ5eLTfti$«-tite#d " *tH*-t"4o 
#l»**fll«Le2(u)tt, *©«-S*HB©fcie>fc. *aj& 
^Uta^S 1 1 3 K 7 -f •.- hV< 
[0 0 0 8] U±<D XilZ, ffl 9 ? - 30 

i±> h^^juoftati^sifiLKu)^^^)^ 

$ktuj3mmw.^&i i 7^e,<^tfcaii)*a<iL2 
(u)*wj^?ix^.o ^.tatsmmm^i 1 3, 

1 1 7 tcisv^-cfflv^n-ST^^-'jXA t LTJi. ffi;*: 
♦&5g^ (MAP: Maximum A Posteriori Probabilit 
y) MAP«-tO«#**fJ«L7tMAX- 1 o 

g-MAP, er^rf'jXA (sova: So 

ft Output Viterbi Algorithm) «^* f at>nt^ 

-5>o 40 

[0 0 0 9] se>K, Sl^o^-^-^-com-f-cfi, m 

&®.&mizm*<b%^m'£izit, mn-MRw&m&mn 
«u ^W**tt*ui'a^£#±t-*;fri*rt*»^tt-cv> 

[0 0 10] 

[ISW**»ftL.J:-? £**»■]' ^-tfWWS'*^ > 
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^fl&^lZlt, a«ttO«-»»>t*ifc*«+fl-C4:v»tt 
iza^x, ^C-B^^it^iSv^^T-eM^ITIEtl 

W Sr SiBS* ki" * i t * rt * o 
[0 0 1 1] 0 8 5.^1119 IZ^p L/c f-Xft^RXr&it 

■x&x-it, ±&<oa*K a^e^ h^ju<D$fci±i**jK 

IfiLl(u), L2(uh &CWgB;fcStiff&Lel(u), Le2(u)?>* 

uma^m 13,11 7^Aar4a«HM&*flM** 
mu, Rvmms&jzmmm&m y 1 , y 2 nisa L.a-s§- 

[0 0 12] «*»«l*lfc*»fiv»j||iiT--CI±» itm^s 

tsfsi 1 3^©A*^*4a«iMUMf**aiiK- 
airawtt^ftfli**^ y 1 , y 2 < <7>m&i8.frw 

a«B«l*IMf«*MU»=o^rikm**IE«U(u)i:L2 
(u) XI4«liIL«-f-&a=Srjti«!)Tt 

$fcm**siSLi (u) t i2(u)<Dn-%tfRm*m& lx jr« 

[0 0 13] iO^kllHli, ^mtl**^Ll(u)i:L2 

{u)<D&^tf&? £ zigs&Mtmti-frnit&Lmzwk n 
*ic^Bi*>p>-f, -torn*) (o&znife&z-SAstzxmm 

* ^Oltat K ^ ft -5 ^-g6*S1t«Le2 (u) X l±Lel (u) 

«»5C«flMR»50 Y 1 . Y 2 ©««WM«ftv»»<frKW\ 
SE<0«-§-ft!;SOJ§@tCi5V^T, «ctti^*:JS<lLl(u), L 
2(u)<Ol6J^OiiSnS:«i6lJi-^»ilHi:**). Wii&L'<9.^ 

[0 0 14] WJiOF^M1i> M-f-tt^it^fiv^jgT 

[0015] sfc, *^woflb<oi«)i±, m-t&sae 
tc^v^r. «fcm^^iSttLi(u) ( L2( u ) &im&>itmmm 

Lei (u) , Le2(u) KtiakX, A* ? *t 

4SfflHHI«U. Y 1 . Y 2 tilS»t 4 £ C J: I? , 

[0016] 2 biz, *5kw<vni(omtif3it, ^*v»«ia 
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^Stt-T^i tl-*-5o J:0#t<l±. ±&<D «fc ? Kit 
ffiLl(u) £L2(u)<9*?#**#l£*5i$£Ttf. «-^lt& 

[0 0 171 

[g3Ug£»*-f *££?>#K] ±EgiH)£;tJ£-t.**:s!> 

[0 0 18] «©«&K*v»T*»«©M5!ia» 
#4§-<D«-§-#»i, a«BIUft11l*%$IU a«e&%sif$s 

ftrEI<o*E«Hfc**«*i:l&E 
[0 0 19] Sfefc, flfcw«j*i;^iJv>-c*flW<o^jai 
Ea«tt3EftflB**BI i £Jfc« L trflrEafltt&3E«fll 4R 

[0020] *»wo£W«*flF-5-«>tt-5-#ttMu am 30 

[0 0 2 1] *7t, «10«jftK*v»T*«WO^il» 

*fc«fBaa«»iiMfciii.«*5i4: *Jfctt'uTt»Ea«»a 40 

HMM**5!1 * **? K JEW -T « ;&*Si1f $&5fc?iJsE#r* f - v 
[0 0 2 2] flfc«5«j«KiJV»r*«?|<!)3E?0a 

&n-%<oig.^jsw*. a«Ka«Mt#*yy, a«s&5cs 
Am t ffieaflN&xftflt t * Jt« l ruEawss 

[0 0 2 3] *3SW»i, avifa-**, affiB&lftfll 50 
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*E*H3tK** t ©lMB*t**flMt * t £ it®. L 
T*H <0|tE*flJ*iK1f S8* SIR ft CSft 4 »fr*K 

[0 0 2 4] Sfc. ^^SK^r^is^ti, -:3:'fc:■ 
tf&mxmmmzxti Lxm&xmmm: 
mmmm&n t at®, l x «reafi»&itiii*»7u * m 

[oo25] zbiz, m<r>m&\zis\,>x*&wm. ^> 
«.^*«r*JS««?rA* Lxm&xmtim*mt)-r 
8,%mm tat&t xmf&mm&%&ttn&n * 

Stttt K. JESr -t i> 3C«««* JE«f u *mkz> mM 

elk l * n y m =. - 9 n*M *) ^mtetzmmfcx-iib Z o 

[0 0 2 6] 

L-C^-Sf-ffc^r = l/3(?)Sl£*fU 2 0(7>«feHitJ5l 
ftfBll, 2 7t#Uv>4. 
[0 0 2 7] 

t±, $fctb*S«^S (Soft OutputDecoder) 1 1 , 
2 7t v -f >^ U-/<2 1 t, f-f v^. 1 ; ~^<2 9 
ffiWSeHl 3, 3 1 t, ISS2 3, 2 5. 3 35.^3 

5. S^RHfftoSgB 1 5. 3 7i:«r«x, **IEff 
MSSI5 1 5 (3 7) l±, «5gfflJt©S (Decision Bit 

Comparison) 17 (3 9) t *1-6B:£ftS#f gt (Externa 
1 Likelihood Update Unit) 19 (4 1) t K<fc "9 

[0 0 2 8] tfetB^H^-tfll 1 

*^O<fcm**SfllLl(u)<0ffi*IJ^*7 5 t> IfctB^ 
mW& J %&2 7 ^e 3 <o$(cm^*JKttL2(u)<7)S!«^m 
9 1 t^^JSMfftoaSBl 5. 3 7<0#^lCi3V»TikK 

£tfc&nS&;fcJ»f*&Lel(u), Le2(u)4r*S-t-5»o 
[0 0 2 9] 1 1 »±> * -#«F*» 

(H8#hb.) ^toittvff YfkMu izttfc-t z> mms& 

6. m.nm&nu * h%my 1 »ci*jsi-*a 

#K%ft1f^?"jY 1 tizmz.X, m®<0&*)&L'&*t 
\ZS.Z,-? 4- YJ*'J 9 tii.fr t LT<ong&#Jgti!?gLe2(u) 
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7J*SffiLKu)*m*i-*o £<Oi£fcffi#*jgttLl(u)li, 
*«JE«»S»'l 5 0>tt»*iWE»» 1 9i:I«A»t 

WjgiB* 75t L X-ft&tMMtQMU 1 5 OSI£tt:Jt«ti» 
1 IkzXDZti&o 

[0 0 3 0] «fcffi;tl*gfiLl(u), L2(u)li, aailfyh 
*WuO*ftfll«t LrKHJ*B*a*»l 1, 2 7* 

t.m7j?^-5 0 wjeB«#>»sLa-5-*a©«»::* sta 

***t0.1(u)XttL2(u)O«F*'*«*»tt«:a-S-aj* t * W 

ft* *KffiLl (u) L2 (u) 0«Hg-*»* * -5 *£- tC » , if % 
f>*»O**it3W»0«r'S-trii:»c4*o Rofc*fta* 
*0*»SJK*«-g-K*»t**l-S|S*Kflt«Le2(u) fc LT 

©a»c«**-#«r*<oawrM\ wttoummm-^ 

#11 1, 2 7co^-SPtC, «kffi**S«Ll(u). L2(u)<9# 
^CJti&i-***H*f*a»-l 5, 3 7*R»tTV»4 0 

[0 0 3 1] *ftX**atf 1 5 <0*J^ffiit«S 1 7 
tt, ifctt5;*J*K4lLl (u) *««36tt* 7 5 t , 20 

ili£#§2 5*^Lr«kaj**KttL2(u)»c»(Sf**« 
9 1 £ Sr A* LT Jfc«*ff v», Jt«*S* 7 7!rW 
S5*«Jg«fS51 -9(cS(Bi-». 

[0 0 3 2] ^.gp^jgMSfSB 1 9 »i, «fc*J^*JKffiLl 
(u), I£(u)»lW»**fll«Le2(u)*AaU Jttfctt*' 
7 7 »=*-^v»TW3eoK«r*a«r*ff-r*o fllxli, 9. 
«5e*S* 7 5 . 9 l#*Ly*&*jjt*JtlMir*7 7*A 

*cm^f **ttLi (u) * h« *r k o * * « v » * o 

[0 0 3 3] ««5e*S*7 5, 9 1^441* 30 

*K«L1 (u)'fc*ffi**ie«L2(u) t OSF*&*t**-C* 

*:4*lHa*flMiLi(u) mm-*?) KM«rL-ctB*i- 
* D *K<I* i 0"tHM9KW§"r*fc»K, 

W**K«Ll(u), L2(u)©*S*KJJr£©**ft»t* L 

Ll(u)©a***UU WHjg*S»7 5,9 1 a*»«r*B* 
«i-Jt«»*7 7*»tt*$iifc»'&Utt, J: 

[0 0 3 4] *S>K, 5MB**M#ffll 9«i, 3E«S*l 40 
fc*HJ»**«Ll(u)«-fflv»r*|.»*BEfl|«(Lel(u)-Ll 
(u)-U-Le2(u))£#i6, >' y -^<2 l^SBtio 

a«Lel(u)*AaU Wjfe©«ffi L«flEK*-*v»-Ctt* 
[0 0 3 5] &mt>&m&^r&2 7li, ^>?'J-7? 

$.vm&xmmmei' (u) tztn*.x , %fte? )-*7!i(y 50 
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2,08 #BB) iCJtJS-T *a«»3Cfi««»5lJ Y 2 Sr A 

ft*L2'.(ii)*ttft1"ft. 

[0 0 3 6] -<>'^'J-7'$*t^ifcffi^*JSffiL2 , (u)^ 
T-9\*4>9 »J-/< 2 1 tci »>«J$3itfc«J!SK* 
•K f'f>?'J-^2 9i:J:l)'f>^ , J 2 1 i »i& 

K«L2(u)^A$^«o &ffi:*J*K.ffiL2(u)«:, ®*J5e 
H3 1 eXftl?«N£3*i. ««je*S*9ia**sk 
«fMSei5 3 7©«JfcttJfctt»3 9KA»3#l*o 
[0 0 3 7] *£M«r*Q ; 3g&3 7 0fl3e«Jt«»3 9 
H, *tB»*flEllL2(u)Kit(Si-*fl|«SS»*9 1 fc, 

ass 2 3 *^L-T«rHo*m**ittfLi(u)Ki#*si-: 

*W*lJEtt*7 5 fc*A*LTlt«*ffv», Jt«*S*9 

3 *#«*«*«« 4 1 earn-*-*. 

[0 0 3 8] fl.gB**Mfr8B 4 Hi, *aa*flt«L2 
(ii).i:, ili£g§3 3 *^L-r«Hao*a**UE«Ll(u) 

fc, a«&a*a*a^&cF*a*ftiii*Lei(u)£* 
a#l, ifc©*s*9 3 K*^v»-c±ao*acB»»a« 
1 5 tpgtHSr&s&iiff-t&o a«s&te*7 

5, 9 1 **^Lv>i-Sr^-t-lt^ife*9 3*AJ!jl,fc*4- 
K»i, «cm*S*a-^-S2 7*feffi#$*ifc«ttH:&*K 
OL2 (u) * WBr L 4 v> T-f- <D i t FS v» * « 
[0 0 3 9] Sfc, «We*S*7 5. 9 1 

9 3 «:A*Lfc»*Kf*s ^Jx.|?iJcffi*^; 
fle«U(u) t«fctil***ttL2(u) t OjF«lt*»T*fc 
^$fcm*}tJS^tL2(u)i: LT||30f-r^ o iJILfcJ:? 
K, ***** »>**ttt:WB-r*fc»»c» #tfeaj** 
Sf 7 3, 8 9 0*«tt»c9T3eofi*#»tS-Lfea^¥ 

«ft««»i, ®«5eite*7 5, 9 1 ISi^irtttt 
»*9 3*«W^J$tife«-&lw»±, J: •} /J> $ ^■Ift htni> 0 
[0 0 4 0] Zh\z, ^as*BE!E*HK4 Hi, M«fS^ 
/S*m**flE«L2(u)*fflv»rn«8*ftfll«(Le2(u)-L2 
(u)-U-Lel(u))**i6, *©*m*a-S-K»Jt£i-*«-« 
*JSS»fgBl 9^7 4 - K'<* H2fiv 

2 n ifeo^a c« « ^ - #«F#©a^-»o»js * ^ 
it*«A^ tmcmm (xutttw 

[004 l] «rao*i*iiio»i8K«'*^-jj*«F^-o 
a^-stJtRL-c, ^->jfflF-g-«oa 

W-**oaitfll«*5!Klr»4 3, 4 4 *jS 

cixSo z<D&Mm&&pmmtt4 3, 44i:i^ 
an e 9 h «7g u (S8 mm Kitie-j- * a«K®^« 
««7>j u , 4 > 9 - 7 $ *L*:a AB&ttflm*?y u ■ 
**asiEif $ ^, itJt»tik« l fca»T 
icjsv^r, ^-^isp^oa^tt^Katastt^o 
[00 4 2] aai«*RX9U£aa4 3, 4 4«j#+b, 
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mm&4 5', 4 7 n^MitWA 9 

SA*H«fS6 5 1 tiix.-Cv>4„ Sfl5cS4 5«4, j! 

4 7J4, Ocm^^iS^W^A^LT^JJeS-^ do 
[0 0 4 3] ®fcmitm&4 9 «4, S*J^S4 5 , 4 7 

MSrg|S5 1 14, «5effiJtt5!Si4 3^«bOit^*^»o* 

v>x, a€K®i^i««m5ijus.y f ««:m^jKiiL2(u)n 
[oo4 4] mm&%&xt)m$iU5 1 -eti. #®*iJ5e 

§4 5, 4 7^t,W€IW^M^Lv^^^i-ifcte^ 

sa* a# s tt/c^ic i±, M*. \mm&m&m&&m u 

SrSSf-fr-f-ewJ Sfflv^ *afJ5ES45, 47 

e> 05^^*^ £ & ^ £ Tfi-f * A# L 

^L2(u) t©WI***> «f7t^a#Kffii^ffi 

[o o4 5] *uMNg*?y3gffff4 4 b&mmn&pm 

4 5 (4±ffiwa«l&ffii$Hlt*M^'JU * A* U ®*!J5et5 
4 7Ji«icai*^:SffiLl(u)SrA*i--i.o SfttlfAA 
M#fSB5 1(4, WSeffiifclfctM 9<Dit«*S*tc*o'^T 

a«B*Uftfli*x?iu'i 1 Lr-f 2 1 icsim 

■t* fc#c v a*lfc1ifl6m?iJHSrSM 3 <DW$m&4 5 K 

Hi -2) o 

[0 0 4 6] ja«£1f^?'JM»ra5 4 3 , . 4 4 l£ <fc *K fT 

im u i * iz&±w.m s tiz - i k & * o 

[0 0 4 7] lilrifcWJ: d $fcffii»*JK^Ll(u), L2(u) 

it »w^^*^(tnif <fem^*SLi (u) , L2(u) <on^r 

[0 0 4 8] #l£ffiW^K^t*ifii®1t^?yM£rgB 
4 3, 4 4K£v>T, ^#;gt£fc&aM&ffiif£1f*&* 
m U t Sfctti* *JSttL2 (u) X I4L1 (u) W®*iJ5e*Sm^ & 
* W^ailB&ffifStfiilWJ U X«4 U * HSr L T v> 



10 

[0 0 4 9] 131^ ^%^<0*3HifiO^l-^-2.5' 

[0050] maw* 2 mm<r>r>mK&h * -=k^<o 

-§-§14, ra-«J&W%ft1f$fU&?lJM£rg&5 3, 5 4 £IE 
tcffi^^o iW%fi«^?iJ1l«rS55 3, 5 4 (cj:t)> 
JCSlf-^MJfiJyl, y 2 (H 8 #fi?.) *a«. 

i&%9:mm.jmY 1 , y 2 w#^7i*®fi:Hff ^tt. -d-f- 

#te#JEK&HS:ft.S 0 %ft«#^JHSfSB 5 3, 5 4 
«fcAm*^#S 5 5 t . ®*U^S 5 7, 59 

20 [0 0 5 1] iit, %ft If y h yl, y 2 ©li 
K%ft«»*5!lY 1 , Y 2 W^JS-IHl, ±iLfe«lX 

v>„ -g-ci-e, ^Jfew^t?»4, a«^%ft«S*?iJY 

Ku)*^-f-(kL^<iL(yl)S0 t L(y2) (H^itT) Srffl 
§ (Soft Output RSC Encoder) 5 5 &fflV>-£> 0 

[0 0 5 2] ;;t, ^'fbBt^-'it (oxi4 i <o i e 

® ftft^t <0 $k \z ti® 7 ^***=fSc*KL(a) , L (b) "C * * 

(-1) *sign [L (a) ] *sign [L 
(b) ] *m i n [ L (a) , L (b) ] 

i±. affiK%«««*?ijY i iAjjLxm\fc*?t^ 
mm^59n, igfcmMjgffiL 2 ( u ) vms^t* 

KtzmMyl) *A* LX&mfctffi o 
[0 0 5 3] m^i&itm^6 1 «4, S*««S5 7, 5 9 
40 ^t,w®*iJ^^:=Sr«-^A*Lrit®L. ^ifcitte** 

5*s#sA^iSi&sc6 3 tc^uj-ts 0 mmm.^xti 

S«ra56 3»4. *iJ5£iiit«f§6 1 *>P> WJtigJ^^^o* 

tc^wiaa^iSitra^KjLftwa^iJY 1 imiRt® 
trigfrL, afiis%sifsm?ijY 1 1 Lxfr&Dmmig. 

S57 ic^iai-tSo 

[0 0 5 4] mmm^ A*S«f§B6 3^1.4, #?5Efl^ 
f|5 7, 5 9^f,W®fl^*^L^ir«r^-rJfcigfife 
50 ^^A*^tL7t^lCI4, -Mx.l4*a«K%ft1«#m?'JY 
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i *Hv»».*fc, #«*U£3§5 7, 5 

9 * h (OW&'xteZkifim te * % 4r £ A* L 

m?iJY 1 t L-CJEfrf * 0 ^SHI* «t 

^2(u)Uj^OS*tttt£J^&K¥^ffi**#T*> . 
[0 0 5 5] %gfli S^JHfrSB 5 4 fcftJ&fiffS^'JM 

$r8B 5 3 1 mmzm®. l (ftGimm-t-r) . a«6&% 10 

?) *ffiv>a 0 %S«^m^iJjg«fSE 5 4 K-fcv^-c. ®¥0 
56^5 7 liii^K%ftffi#^?yY 2 £A;tJ L> ®W5e^ 
5 9 \±&&tt8.®L\ (u^SAF^-ft* ft*:itL(y2) * A 

m^^jRffiLl (u) K#r£0*!ig>Sri& L TaMK%«1f & 

2 *g$ru mmv&Tu&mm&mY 2 1 lxw 
umm^ft 2 7 Kmrni-zt #iz, mm&2 6ijt-L 

T5CS1»#*?!Jlgfrge5 4 Icgffi-t-So 20 
[0 0 5 6) %«1f $fc&?!lM8fgB 5 3, 5 4 KJ:»),t» 

mv>% 1 x »im 2 mm<omm k* tt & a<§e&5C:ft«*^ 
50 y 1 scty 2 »i, mmmx&tfm&PiY 1 xirr 2 k 

1f«^50MSfSC5 3,5 4 Kfc^T, flSgJtJfet 

«K%«ffi^?ijY 1, Y2> Rimn^ritztitzm, 

(y 1 ) , L(y2) O&fl&Nr A & * C <0*lfl% 
S«»^JYlXI±Y2Sr#AS«fLrv>^^ 

[0 0 5 71 H4»±, ^lUlSO^tc^^^-**^ 
e ? h =S tz *) ©«-»it*t*«* it - fc* •> h m 

(it=l(prop)) *>f>8i (it=8(prop)) 

-!g-fftcj3(t*i&»);gL[p]&3*l E (it=l(conv)) 39*t> 8 
II (it=8(conv)) VAW.mOWi'&Vft&WT'v •? 
*LTV»*o ft JtaFftV* -»0 

[0 0 5 8] 115 14, 

Sf*5. 1215 UH4 KH«LT, ilHIO^SCi 
£ * - #flF*«>a-5«K* tt-Sm-tM^it** 1 d B 

(1 dB(prop))\ &Zf2 dB (2dB(prop)) ©21 
IS<o^<o#1±* t 7'o l-£ftTJ3»K mmzVt$k<r>9 

-#&^&l,Zi5V Zm^ttm^ittf 1 d B (1 d B (con 50 
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v)) , SuXfl dB (2 dB (conv) ) <T>Wi&<n%f 

v>-cit ij & L&^m&zmu lx i> tf ? v m *) 

W%<n>M\z l. *) tf -y-h & 13 * < 5fc# * ft * 

[0 0 5 9] ^5l^0^4*ifeO^(C#-& : J'-*'^ 

^StciJV^TJi. "tfcffiTJ^SilLKu), 12(0)011^3 
-e-ftt><D^WitKigmiC*o*v^T||=ff LTV>-& 

&&mt)mm'&^x<nj&\i<r>w\m*thtz#>\z'& 
[0 0 6 0] ^iijfeo^®r»±, &mj3jtmw.i(u), i 

2(u) lc^f5eW**«ft a tm-TZ ZtizX*), 
m7J**«Ll(u), L2(u)0^»)^39 t 1g:«#ft. 

tt^l6]±S.ft-S»o *»IBO«l5«tO»i(:*4>-# 

tt*»+fl-C*v»»-&-Ktt, ng6*S1fffiLel(u)Sy f Le2 
(u)«)«F*Ji*IMK-»«f*d " tcHHWlc-gcf 
* f ftJibft-Cv>^ 0 

[0 0 6 H *IlO»li, _ti£<7>l&l -^4Hife 
03B»U«*#jfi»=WLr^ nS5*)S1«^Lel(u), Le2 
(u)<0^=-f-<OflJfflltStl*S*'g-fc-i*:^«®;i:i-*o ±« 
Lfc«lje*tt«»l 7 (X143 9) K*»t*Jfc«ttS*C 
*C?V^T. $fcffi**SttLl(u) (XttL2(u)) *&^»* 
JSffi«Lel(u) (X«Le2(u)) Sr*i6^l^tr, ft^ff>mt 

(+^<b-. X»4-^t>+) ICIS^LT, 5i©J6<)tCO*m* 
-T ^» £ t IZ i *) *1-g&;fcj£11f fgLel (u) (X »iLe2 (u) ) 

[0062] ^*5, ±&Ltzm i -m 5 niso^js-e 
it. frmjjmmm^mi 1 , 2 7 tcijtt^as^wtcffi 

S-r^SffiNFP^4-*-f -&a®S2 3, 2 5, 3 3StT3 
5 S-lStfcv**^ *JSsE«f^SSBl 5, 37lCi5V»r 

& ft iftm7J*JK«Ll (u) , L2 (u) IC^I&i* -& 

®*lJ5ei^*7 5, 9 l*»^HttC«l^tfAv» 0 ^x.lf, 
^fVJ"J-A2 lSmvf;-;^ 9l0^e'J**ffi 

ft 8E>«>;attae»2:«fli(c«M«L 

1M2 3, 2 5, 3 350 f 3 5*t<it3l«ti5, 
[0 0 6 3] * tz, ±& Ltz% 1 5 |«S<O^T* 

-/n-2 1 TSLZfrJ >^ u -/<2 9 tcti^^e 
<dt*u%<. ffi&vmfrxT-f'Z&w-tzmmx'&ti 

HBk^ 0 2h l,z^ ±^L^:^1 ~Sf5 5$y&<7>®St-ei4, 
*SE3E«riB«»i 5, 3 7ir^v^r, *ue'*tft«>*flC«[ 
<0?s!*lJ3g*S^ 7 5, 9 1 jft*****^©*****^ 
«CLl(u). L2(u)«r!5«fL-CV»4*» x 7 5 , 9 



(8) 
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[0 0 6 41 ttz. ZhlZ, ±ILfc«l-«5iI» 
®I?-cf4, #$fet±i*ll*«-^S 11,27 n&SUzXBL 
5E«»a«'l 5; 3 7*lft(tTv^^ E]S&#j£<Df8fB& 
1tZ%&LX, KctH^ll^-f-S 1 1 (2 7) t*JSSg 
5 (3 7) tOiffl&^M^i- (fiLlimi 

[0 0 6 5] 0 6t±; $feffi*«-^SSr 1 o;Tt<&-ifcW 

*HJ*K*a*» 1 6 0 t % f > * 'J -X 15 5, 15 
7i, fOJ";-/n 5 9t, VN£01 2 2, Xlf 
•bl/?? 1 4 7, 1 4 9, 1 5 1, 1 5 3 fcfc i-DAMi 

[0 0 6 61 WSHioa*'»lU*v>t, -fcl/^ ? 1 
4 7, 1 4 9RCM 5 HfJiKLWWl'-S-l 

Wm Y 1 XlW«^*«Le2(u) «-«tBAS*ff-f-» 20 
1 6 0 i:aat*.' *ffl»SHMH3-»-l 6 0 {±> afgs§ 
. 9fll»3CAiff »*3HIY 1 

mm*2 (u) * A* L -C^-SB^SIf #Lel (u) .* tM7 i" * o 
■feU^^l 5 3J4, tt*JiSL«Uffllffi-§-l 4 5tw£o'v>T 
M-tt^KtiniLeKu) Sr -f > 9 'J -/< 1 5 7 K»iB •*-■&.« 
^ 5 7(4, ^S5*«ti!«Lel(u)«:^r3eWT' 

Lei' (u) It, *<0«-§-*fcSKfllv»<bir&o 
[0 0 6 7] «|«ilB v»T, *\s9 9 1 

4 7, 1 4 9M1 5 1 O&Ali, m*)i&LWWS9i 30 

4 5 Kgo'v^r, y -fziitzmmiimmfimjik 
mw , mm&%&mm&mY2&V'(>9>)--7$ii 

tzft&Xmffi®LeV (u) **aaj?**-5« 1 6 0 

{fcia^sfwi 6oii v <>>»;-:r**i 

V4>9V-7 $ tL7tnSB**1f #Lel " (u) * A* L 

-c, 4 y-rs*tfcitua***^ toxica* 

S1f^Le2*(u)^m*i--5>o -feU^^ 1 5 3»±. ^»)jg 

lm*«* 1 4 5 (c*^t^ >9 ')-y?nt«niS 

*KffiL2' (u)£tWS&;tJKtiif&* 1 5 9 40 

izmm-fio 7'<{>9V 1 5 911, ■< > 9 U 1 

5 7 tl±a&Of-^««5»C.*#L, fl.»*»t*Le2(u) 
£#[li<7)«^&3<o*:*Mcaiavl-.2>o i^^SR* 
ft*«Le2(u)»±, ®¥U5e3f 1 2 2 K J: *) S&ffi-^ifc* d 

[0 0 6 8] U6lC^-t- 9 14, ttOjgL-M 

|f-§-<D«#|gcafflL^*-g-tC1i, mX\X*\<>9 9 1 5 

3 t'f «J-m 5 7 fcOMKaiflHEfMKM&l 5 * so 
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t# At, -ti/?> 1 5 1 fcfM , >* ')-Al 5 9 tnm 

7 4-ifAL, i<o^ss»f®agisi • 

5, 3 7 ICS 1 K^1-@T5£<97'-*'£A;tJl-&£ 

tied: i fc, .*K3E*j6a» l 5 (3 

7) Srlofflv>, »»)iiLSll«^l 4 '* 
U^M5 3 * &©rt»*MMI^l(u) 'J - 

^15 9 frt><OtmX&mWLe2(u) t *»R»KA* 
L 81 izm-fffifcvr- 9%Al3-frZ-i ? KWJS-LT 

[0 0 6 9] ifc, SI6lC*-ritS;*ia2Xli0 3lC^ 

■f*&w<D9-*n-%0>m^&iz&m?z>®&Kii> m 

Atf-fel^* 1 5 3 fcW 5 7t<0HCtS 

Hfr&JgSB 1 5£ifAU *V^?151tf-f>^'J. 
5 9 toHir*K5E«f^agS3 7 *if AtJ"* 0 £ 

biz, mm&&mmm%mv t&BUjxmmjziu) t* 

HSrS|5 4 3 (4 4) , tfc(4, a<SK%Sffi«*5iJY 1 
i:«cm**jKfitL2(u)X(±Ll(u) i: =Sr Atl ttafiffiJCS 

flMKWIY.l ,X»4Y 2 ^ffi*i--&%ft«#«?"JlE«f.S6 
5 3X*±5 4 ^ISJt-S-^l-J: t)i^l4c 
[0 0 7 0] 9 -#&-%<7>m.^rmit. 

SSfrai 1 * loR»t'T«|j«LT4>Av»U S» 

tsi i (27) t±, a«Kffi^«#^iJu, Rirmm 

iE&%Sif «^'J Y l,Y2t, IJHOa^aic J: i>9\- 

uitm.mm (mmxmmm) fc*A*u-cftm**Ki» 

*£b*i-^ 0 *JSjg«fMaS61 5 (3 

7) 14, 4-0^w**ffi««t«trii^m*jg«*t K 

[0 0 7 1] Sfe, «Ufc1*tt«?!l3E«TO4 3 (4 4) 

t±, «rii<o^*Kfl!«ta«ttia«Mf«myiJu (u) 

■fctJfc«-LTa«»»llfcfll«»3RlU (U) **«?»»C3E. 
$f-r&*><a-C&lK 5Cft«^9IJHff865 3 (5 4) 
14, M@eoa^****fca«»3E«««W5«Y 1 (Y 
2) t ^JtKL-caflKTCS'ifffi^JY 1 (Y2 ) *S 

[0 0 7 2] t^r, *%^<O5'-**^<0a^||»4, £ 
(7) 9 - CD«-i§-ff «r $ * * fc * <^> "T- a V y A IC 

r om^<7> v ifa - ^ -efflux •) ^rHg^is®«#^^ 

#1**ITV»4 0 EI 7 14, *f&I^O*-**f?-i§-C9«-§-ffO 

obf^ * nfii- -& -7*0 ^ 9 a * mm l 7t ixs-r 

xAt4A*S« 1 0 7 CPU1 08h ROM10 
9t, RAMI lit, S^«l 3 9, RVCD-R 

[0 0 7 3] *§£W<D9-*ft^<Dlg.^&<7>m'?ZUl7 
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-r«7'n^VA?-fB^L^:fB^ii^li> ROM1 0 9 -f- 
D-ROM K9-f/<l 4 3^©yny7 

9, ^-Kf-(^?> MO/MD/DVDf, 
10 0 7 4] 

a*-H9-?fc^Sji:gTK.*iv>-C, ?-m©«tSCii 
ftS^t?ffTiEte^**[P]±Sn-2>o *-=Wi-<oa 

[0 0 7 5] «^m<oi§S(ci3v^r, **1f# 

©«we*£WR*tt**a» ^^f^tLoo, a-* 

[B 1 ] #ffcl3l§«9lfl 1 SliftO^S»C«4 * -#«Hg-0* 
IB 2] *»WO»2SE*03g»K«*^-«K« : *oa 
[13] *JH90*3lEltOSIi:ff« ? - OH 

[B4] *&m<omium<Diemz®&?-tftt j $<Dig. 

-f-ff «D If "MSfc 15 ©«**«MMfc&Jt Kit"*- 4 kf ? f 

IB 5] *HW©*lSafi©JB»fc«**-#«-S-0« 
*»©*9iBLa-*II«K**-*-4tf? hKOsWftt** 
1-B-C*4„ 

[B6] Kta^a-^s* ictt *-»'» ft*- w» 
[17] #*w©*-#^oa*»©i&flsfcafi i i-4 

IB 8 3 fijlttt-e*S>-mS («F-f-fk2*tr=l 
/3) -«>«Jft**i-rn9*«-cab*o 
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[B9] &^««t?*4 5'-*'a^S^«^**i-rp 

u, u, u 1 : aa&afgffi-ttxai 

Yl. Yl, Y2, Y2: S€K%ft«#^?"J 
LKu), L2(u) : MktHDItmm 
Lel(u), Le2(u) : fl-8&;fc«1f*R 

ur (u), Le2* (u) : > * -7ztitz9\-&xm\nm 

L2'(u): 4>*y-73*lfc*ffia*JStt . 
d : ttfiHHttf 7 h*W 

u : ffi^lfy 

y 1 , y 2 : . h^yij 
d - : Wi&'&^mm 

11. 27,101, 103, 160: ifcm^s^a 
#» 

1 3, 3 1, 4 5, 4 7, 57, 59,121, 12 

2 : ®«5Ef§ 

15, 37: ^JSMff^asc 

1 7, 3 9, 4 9, 6 1 : 

19, 4 1 : ngp*JSIE«rSI5 

21, 105, 115, 155, 157: 4 > 9 V - 

2 3, 24, 25, 26, 33, 34, 35, 36: 
29,119, 159: 

43, 44: w^makmusm 
si, 63: mmn^ftAummm 

5 3, 5 4: 3CftflM*X7iJH*HK 
5 5 : DcAHi^^SI 

75, 9 1 : mmfc&m 
77, 93: it&mm 

10 7: 

ro8: cpu 

1 0 9 : ROM 

111: RAM 

13 9: &7jimS. 

14 1: CD-ROM 
143: CD-ROM Y 

113, 117, 160: gjit a-f-fl 

14 5: M 9 £ UMflMB-g' 

147, 149, 151, 153: -fc U * ? 
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